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Description 

[0001] The present invention relates to a method of 
manufacturing a carcass structure for tyres for vehicle 
wheels. 

[0002] The invention also relates to a carcass struc- 
ture for tyres for vehicle wheels obtainable by the above 
method, said carcass structure comprising: at least one 
carcass ply formed of strip- 1 ike sections each of which 
extends in a substantially U-shaped conformation fol- 
lowing the cross-section outline of the tyre and compris- 
es one or more thread-like elements longitudinally ar- 
ranged parallelly of each other and preferably at least 
partly coated with a layer of raw elastomer material; and 
a pair of annular reinforcing structures each engaged 
close to a respective inner circumferential edge of the 
carcass ply. 

[0003] Manufacture of tyres for vehicle wheels in- 
volves formation of a carcass structure essentially made 
up of one or more carcass plies substantially having a 
toroidal conformation and presenting their axially oppo- 
site side edges engaged to respective annular circum- 
ferentially inextensible, reinforcing elements usually re- 
ferred as "bead cores". 

[0004] Applied to the carcass structure, at a ctrcum- 
ferentially outer position, is a belt structure comprising 
one or more belt strips having the shape of a closed ring, 
which are essentially made up of textile or metal cords 
suitably oriented relative to each other and to the cords 
belonging to the adjacent carcass plies. 
[0005] Then, at a circumferentially outer position of 
the belt structure a tread band is applied which usually 
consists of a strip of elastomer material of suitable thick- 
ness. 

[0006] It is to point out that, to the aims of the present 
description, by the term "elastomer material" It is intend- 
ed a rubber blend In Its entirety, i.e. the assembly formed 
of a base polymer suitably amalgamated with mineral 
fillers and/or additives of other type. 
[0007] Ultimately, a pair of sidewalls is applied to the 
opposite sides of a tyre being manufactured, each of 
said sidewalls covering a side portion of the tyre includ- 
ed between a so-called shoulder region, arranged close 
to the corresponding side edge of the tread band, and 
a so-called bead arranged at the corresponding bead 
core. 

[0008] The traditional production methods essentially 
provide that the above listed tyre components should be 
first made separately of each other •<:, be then assem- 
bled during a step of the tyre manu /.turing. 
[0009] For example, for making the carcass ply or 
plies to be associated with the bead cores in order to 
form the carcass structure, it is first required that, by an 
extrusion and/or calendering process, a rubberized fab- 
ric comprising longitudinally-disposed continuous textile 
or metal cords should be produced. This rubberized fab- 
ric is submitted to a transverse cutting operation to pro- 
duce sections of predetermined lengths that are subse- 



quently joined together so as to give origin to a contin- 
uous ribbon-like semifinished product, having trans- 
versely-arranged parallel cords. 
[0010] This manufactured article must then be cut into 

5 sections the length of which is to be correlated with the 

circumferential extension of the carcass to be produced. ^ 
[0011] Also proposed have been manufacturing 
methods that, instead of resorting to production of sem- 
ifinished articles, make the carcass structure directly p 

10 during the tyre manufacturing steps. 

[0012] For example, US Patent 5,453,140 herein re- 
ferred to as an example of the most pertinent state of 
the art, discloses a method and an apparatus forming 
the carcass ply starting from a single cord that has been 

15 previously wound up on a reel. 

[0013] In accordance with the method and apparatus 
described in the above patent, at each working cycle of 
the apparatus the cord taken up from the reel by power- 
driven pulling rollers and maintained taut by apneumatic 

20 tensioning system is cut to size so as to obtain a section 
of a predetermined length. 

[001 4] The cord section is taken up by a grip element 
mounted on a belt looped around power-driven pulleys 
to be transversely laid down on the outer surface of a 

25 toroidal support. 

[0015] The section ends are then engaged by folding 
members of the belt type operating on opposite sides of 
the toroidal support to radially apply the cord section to 
the toroidal support itself by slider elements acting like 

30 fingers along the section side portions. 

[0016] Repetition of the above described working cy- 
cle leads to deposition of these cord sections in a cir- 
cumferential side-by-side relationship until the whole 
circumferential extension of the toroidal support is cov- 

35 ered. 

[0017] Necessarily, the toroidal support is previously 
- coated with one or more raw rubber layers having a dual 
function, that of adhering to the cords laid down thereon 
so as to conveniently hold them in a fixed positioning, 
40 andthat of forming an inner air-proof layer in the finished 
tyre. 

[0018] Tyres obtained by this manufacturing method 
have a carcass structu re in which the carcass ply or plies 
are formed of individual cords each having two side por- 
45 tions axially spaced apart from each other and radially 
oriented relative to the rotation axis of the tyre, and a 
crown portion extending at a radially outer position be- 
tween the side portions. 

[0019] Within the scope of the carcass structure man- 
so ufacture, it is also known that close to each of the tyre 4 
beads, the opposite ends of the individual cords forming 
a carcass ply are arranged in an alternating sequence, -J 
at axially opposite positions relative to an annular an- 
choring element forming said bead core, having the 
55 shape of an annul us made up of radially-overlapping 
wire coils, as can be viewed from Patent EP 0 664 231 
and Patent US 5,702,548. 

[0020] However, the cords forming the carcass ply or 
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plies are substantially arranged In the neutral axis of re- 
sistance to bending of the respective bead. Under this 
circumstance, the structural resistance of the beads 
must necessarily rely on the stiffness of the filling Inserts 
of very hard elastomer material incorporated into the 
bead structure, the behaviour of which feels the effects 
of temperature changes due both to environmental fac- 
tors and to stresses produced during normal operation. 
[0021] In Patent FR 384 231 it is proposed to make a 
carcass structure by deposition on a toroidal support, of 
a series of rectangular small bands of rubberized fabric 
disposed in side-by-side relationship and arranged in ra- 
dial planes relative to the geometric axis of the support 
drum itself. Deposition of the small bands is carried out 
in such a manner that the end flaps of two non-consec- 
utive small bands are partly covered by the end flaps of 
the small band interposed therebetween. Spaces exist- 
ing between the end flaps of the covered small bands 
are filled with trapezoidal inserts applied to the end flaps 
of the small band placed in overlapping relationship 
thereon. Deposition of the small bands is executed in 
different overlapped layers, the number of which is cor- 
related with the thickness to be given to the carcass 
structure. The presence of said trapezoidal inserts gives 
rise to thickening of the carcass structure at the bead 
regions, where it has a thickness which is twice that 
found at the crown. 

[0022] In US Patent 4,248,287 it is disclosed a meth- 
od according to which formation of the carcass structure 
involves that a plurality of layers each formed of radial 
strips consisting of rubberized threads and circumferen- 
tially disposed in side by side relationship should be laid 
down on a toroidal drum. When deposition has been 
completed, at the bead region two bead cores are ap- 
plied and the end flaps of the carcass layers formed by 
the radial strips are then turned back around them. 
[0023] In accordance with the present invention, It has 
been found that within the tyre-manufacturing scope 
surprising advantages can be achieved if the carcass 
ply or plies are made by laying down at least two distinct 
series of strip-like sections in an alternating sequence, 
and arranging the bead -reinforcing annular structures, 
or at least part of them, at an axially interposed position 
between the end flaps belonging to the sections of one 
series and those of the other series, respectively. 
[0024] In more detail, the invention relates to a meth- 
od of manufacturing a carcass structure for motor-vehi- 
cle tyres, characterized in that it comprises the steps of: 
preparing strip-like sections each comprising one or 
more longitudinal and parallel thread-like elements pref- 
erably coated at least partly with at least one layer of 
raw elastomer material; laying down a first series of said 
strip-like sections onto a toroidal support, each of them 
extending in a substantially U-shaped configuration 
around the cross-section outline of the toroidal support 
Itself and circumferentially distributed according to a cir- 
cumferential pitch corresponding to a multiple of the 
strip-like section width, applying at least primary por- 



tions of annular reinforcing structures against end flaps 
of said strip-like sections belonging to the first series, at 
axially opposite positions relative to an equatorial plane 
of the support drum; laying down on the toroidal support 

5 at least one second series of said strip-like sections 
each extending according to a U-shaped conformation 
around the cross-section outline of the toroidal support, 
between two consecutive sections of the first series, 
each of the sections of the second series having end 

10 flaps overlapping the respective primary portions of the 
annular reinforcing structures at an axially opposite po- 
sition relative to the end flaps of the sections of the first 
series. 

[0025] Preferably, also carried out is the step of ap- 
15 plying additional portions of the annular reinforcing 
structures against the end flaps of the strip-like sections 
belonging to the second series, so that each of said end 
flaps is enclosed between the primary portion and the 
additional portion of the respective annular reinforcing 
20 structure. 

[0026] It is also preferably provided that each of the 
strip-like sections of the first and second series should 
be laid down so as to form two side portions substantially 
extending in the direction of the geometric rotation axis 
25 of the toroidal support at mutually spaced apart posi- 
tions in an axial direction, and a crown portion extending 
at a radially outer position between the side portions, 
the crown portions of each strip-like section being dis- 
posed consecutively in side by side relationship along 
30 the circumferential extension of the toroidal support. 
[0027] It can be also provided that the side portions 
of each strip-like section belonging to the first series 
should be each partly covered with a side portion of at 
least one circumferentially consecutive section belong- 
35 ing to the second series, at a stretch included between 
a radially outer edge of the primary portion of the annular 
reinforcing structure and a transition region between 
said side portions and said crown portions. 
[0028] In more detail, covering of the side portions of 
40 each strip-like section belonging to the first series pro- 
gressively decreases starting from a maximum value 
close to the outer circumferential edge of the primary 
portion of each annular reinforcing structure until a null 
value at the transition regions between said side por- 
45 tions and crown portions. 

[0029] Preferably, the side portions of said strip-like 
sections are made radially converge towards the geo- 
metric rotation axis of the toroidal support. 
[0030] Also provided may be at least one operating 
50 step aiming at defining regions of greater width close to 
the inner circumferential edges of the carcass structure. 
[0031] If, as provided in a preferential embodiment, 
preparing of said strip-like sections takes place by cut- 
ting actions sequentially carried out on at least one con- 
55 tinuous strip-like element incorporating said thread-like 
elements in said layer of raw elastomer material, the 
step of defining regions of greater width can be advan- 
tageously carried out on the continuous strip-like ele- 
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ment before performing the cutting action. 
[0032] In accordance with a further aspect of the in- 
vention, to be also adopted independently of that which 
has been previously said, accomplishment of said at 
least one primary portion of each annular reinforcing 
structure comprises the steps of: laying down at least 
one first elongated element in concentric coils to form a 
first circumferentially inextensible annular insert sub- 
stantially in the form of an annulus; forming at least one 
filling body of raw elastomer material; joining the filling 
body to the first circumferentially inextensible annular 
insert. 

[0033] In more detail, the first elongated element is 
preferably deposited directly against the end flaps of the 
strip-like sections belonging to the first series, to form 
the first annular insert directly in contact with the strip- 
like sections themselves. 

[0034] The filling body can be in turn formed by de- 
positing a continuous strip of elastomer material directly 
against the first annular insert previously applied to the 
end flaps of the strip-like sections belonging to the first 
series. 

[0035] In accordance with a further embodiment, the 
first elongated element is laid down in a forming seat 
defined in a moulding cavity in which the filling body is 
subsequently formed, so that joining of said filling body 
to the first annular insert is carried out concurrently with 
formation of the filling body itself. 
[0036] Alternatively, the joining step can be carried 
out by applying the filling body against the first annular 
insert previously applied to the end flaps of the sections 
belonging to the first series. 

[0037] It can be also provided that formation of said 
primary portion of the annular reinforcing structure 
should comprise the further steps of: depositing at least 
one second elongated element In concentric coils to 
form a second circumferentially inextensible annular in- 
sert substantially in the form of an annulus; and joining 
said second annular insert to the filling body, on the op- 
posite side relative to the first annular Insert. 
[0038] Preferably, formation of said additional portion 
of each annular reinforcing structure comprises the step 
of depositing at least one second elongated element in 
concentric coils to form a second circumferentially inex- 
tensible annular insert substantially in the form of an an- 
nulus. 

[0039] Said second elongated element is preferential- 
ly laid down directly against the carcass structure during 
a formation step on the toroidal support. 
[0040] It is a further object of the invention to provide 
a carcass structure for vehicle wheel tyres, character- 
ized in that sai d carcass ply comprises: a first and a sec- 
ond series of strip-like sections arranged in a mutually 
alternating sequence along the circumferential exten- 
sion of the carcass structure, each of said annular rein- 
forcing structures comprising at least one primary por- 
tion having an axially inner side turned towards the end 
flaps of the sections belonging to the first series and an 



axially outer side turned towards the end flaps of the 
sections belonging to the second series. 
[0041] it is preferably provided that each of said an- 
nular reinforcing structures further comprises at least 
5 one additional portion disposed against the end flaps of 
the strip-like sections belonging to the second series, 
on the opposite side relative to the primary portion of the 
annular structure itself. 

[0042] Preferably, each of said strip-like sections has 
w two side portions substantially extending in the direction 
of the geometric rotation axis of the carcass structure at 
mutually spaced apart positions in an axial direction, 
andacrown portion extending at a radially outer position 
between the side portions, the crown portions belonging 
15 to the sections of the first and second series respectively 
being arranged in side by side relationship along the cir- 
cumferential extension of the carcass structure. 
[0043] it can be also provided that the side portions 
of each strip-like section belonging to the first series 
20 should be each partly covered with a side portion of at 
least one adjacent strip-like section belonging to the 
second series, at a stretch Included between a radially 
outer edge of the primary portion of the annular reinforc- 
ing structure and a transition region between said side 
2s portions and crown portions. 

[0044] In more detail, covering of the side portions of 
each strip-like section belonging to the first series pro- 
gressively decreases starting from a maximum value 
close to the outer circumferential edge of the primary 
so portion of each annular reinforcing structure until a null 
value at the transition regions between said side por- 
tions and crown portions. 

[0045] Advantageously, the side portions of said strip- 
like sections radially converge towards the geometric ro- 
35 tation axis of the carcass structure. 

[0046] The individual strip-like sections belonging to 
one of said first and second series respectively are ad- 
vantageously disposed according to a circumferential 
distribution pitch corresponding to a multiple of the width 
40 of the strip-like sections themselves. 

[0047] It can be also provided that each strip-like sec- 
tion should have regions of greater width close to the 
inner circumferential edges of the carcass structure. 
[0048] In this case, the thread-like elements included 
45 in each strip-like element are mutually spaced apart at 
said regions of greater width. 

[0049] Preferably, each of said strip-like sections has 
a width included between 3 and 15 mm, and comprises 
three to eight thread-like elements. 
so [0050] In particular, said thread-like elements are dis- 
posed in the respective strip-like sections according to 
a mutual distance between centres not tower than 1 .5 
times the diameter of the thread-like elements them- 
selves. 

55 [0051] In accordance with a further independent as- 
pect of the invention , the primary portion of each of said 
Inextensible annular structures comprises: a first cir- 
cumferentially inextensible annular Insert substantially 
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in the form of an annulus disposed coaxialiy with the car- 
cass structure and close to an inner circumferential 
edge of the first carcass ply, said first annular insert be- 
ing made up of at least one elongated element extend- 
ing in concentric colls; and a filling body of elastomer 
material having a side joined to the first annular insert. 
[0052] It can be also provided that each of said annu- 
lar reinforcing structures should further comprise at 
least one second circumferentlally inextensibie annular 
insert substantially in the form of an annulus, made up 
of at least one elongated element extending in concen- 
tric coils and disposed coaxialiy with the carcass struc- 
ture at a position axialiy in side by side relationship with 
the filling body and laterally opposite to the first annular 
insert. 

[0053] Preferably, said second annular insert is part 
of an additional portion of said reinforcing structure dis- 
posed against the end flaps of the strip-like sections be- 
longing to the second series, on the opposite side rela- 
tive to the primary portion of the annular structure itself. 
[0054] Conveniently the second circumferential ly in- 
extensible annular insert has a radial extension greater 
than the radial extension of the first circumferentially in- 
extensible annular insert, and said filling body of elas- 
tomer material has a hardness included between 48° 
and 55° Shore D at 23°C. 

[0055] Further features and advantages will become 
more apparent from the detailed description of a pre- 
ferred, non-exclusive embodiment of a method of man- 
ufacturing a carcass structure for tyres for vehicle 
wheels, and a carcass structure obtainable by said 
method, in accordance with the present invention. This 
description will be taken hereinafter with reference to 
the accompanying drawings, given by way of non-limit- 
ing example, in which: 



Fig. 1 is a fragmentary split perspective view of a 
tyre provided with a carcass structure manufac- 
tured in accordance with the present invention; 
Fig. 2 is a diagram showing accomplishment of a 
continuous strip-like element intended forformation 
of the carcass ply or plies; 

Fig. 3 is a cross-section of an embodiment of said 
strip-like element; 

Fig. 4 Is a fragmentary perspective view diagram- 
matically showing the deposition sequence of a first 
series of strip-like sections for formation of a tyre 
carcass ply in accordance with the invention; 
Fig. 5 is a fragmentary diametrical section view of 
a primary portion of an inextensibie annular struc- 
ture, to be inserted at the tyre bead, during a mould- 
ing step for manufacturing of same; 
Fig. 6 is a fragmentary perspective view of the pri- 
mary portion of the inextensibie annular structure 
laterally applied to the side flaps of the strip-like sec- 
tions belonging to the first series; 
Fig. 7 is a diagrammatic cross-section view showing 
application of an additional portion of the annular 



reinforcing structure to the bead; 

- Fig. 8 is a fragmentary perspective view of the car- 
cass structure after application of a second series 
of strip-like sections and of an additional portion of 

5 the reinforcing structure to the bead; 

- Fig. 9 is a cross half-section showing a conventional 
tyre mounted to a respective rim, under a condition 
of slip running and partial deflation; 

- Fig. 1 0 is a cross half -section showing a tyre in ae- 
ro cordance with the invention mounted to a respec- 
tive rim and under a condition of slip running and 
partial deflation. 

[0056] With reference to the drawings, a tyre for vehi- 

15 cle wheels having a carcass structure 2 manufactured 
by a method in accordance with the invention has been 
generally identified by reference numeral 1 . 
[0057] The carcass structure 2 has at least one first 
carcass ply 3 substantially shaped in a toroidal confor- 

20 mation and engaged, by its opposite circumferential 
edges, with a pair of inextensibie annular structures 4 
each of which, when the tyre has been finished, is locat- 
ed at the region usually identified by the name of "bead" . 
[0058] Applied to the carcass structure 2, at a circum- 

25 ferentially outer position, is a belt structure 5 comprising 
one or more belt strips 6a t 6b and 7. Circumferentially 
overlapping the belt structure 5 is a tread band 8 in 
which, following a moulding operation carried out con- 
currently with tyre vulcanization, longitudinal and trans- 

30 verse hollows 8a arranged to define a desired "tread 
pattern" have been formed. 

[0059] The tyre further comprises a pair of so-called 
"sidewalls" 9 laterally applied to the carcass structure 2 
on opposite sides thereof. 
35 [0060] The carcass structure 2 can be possibly coated 
on its inner sides with a so-called "liner" 1 0, essentially 
consisting of a layer of an air-proof elastomer material 
adapted to ensure a tight seal of the tyre itself when in- 
flated. 

40 [0061] Assembling of the above listed components, 
as well as production of one or more of same, takes 
place with the aid of a toroidal support 11 , diagrammat- 
icalty shown in Fig. 7, having a shape matching that of 
the inner walls of the tyre to be made. 
45 [0062] The toroidal support 1 1 can have reduced siz- 
es relative to those of the finished tyre, according to a 
linear measure preferably included between 2% and 
5%, taken just as an indication along the circumferential 
extension of said support at its equatorial plane X-X co- 
st? inciding with the equatorial plane of the eyre itself. 
[0063] The toroidal support 11 , not described or illus- 
trated in detail as it is not particularly important to the 
aims of the invention, can be for example made up of a 
collapsible drum or an inflatable chamber suitably rein- 
55 forced for taking and keeping the desired toroidal con- 
formation in an inflated condition. 
[00641 After the above statements, manufacturing of 
tyre 1 first involves formation of the carcass structure 2, 
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beginning with the possible formation of liner 10. 
[00651 This liner 1 0 can be advantageously made by 
circumferential winding around the toroidal support 11 
of at least one ribbon-like small band 12 of an air-proof 
elastomer material, produced by an extruder and/or a 
calender placed close to the toroidal support itself. As 
can be inferred from Fig. 1, winding of the rlbbon-llke 
small band 1 2 substantially takes place in circumferen- 
tial coils disposed consecutively in side by side relation- 
ship so as to follow the cross-section outline of the outer 
surface of the toroidal support 11 . 
[0066] To the purposes of the present invention, by 
cross-section outline It is intended the configuration ex- 
hibited by the half -section of the toroidal support 1 1 sec- 
tioned in a plane radial to its own geometric rotation axis, 
not shown in the drawings, coinciding with the geometric 
rotation axis of the tyre and, consequently, of the car- 
cass structure 2 being manufactured. 
[0067] In accordance with the present invention, the 
carcass ply 3 is directly formed on the toroidal support 
11 by, as better clarified in the following, laying down a 
plurality of strip-like sections 13, 14 formed of at least 
one continuous strip-like element 2a preferably having 
a width included between 3 mm and 15 mm. 
[0068] As viewed from Fig. 2, preparation of the con- 
tinuous strip-like element 2a essentially involves that 
one or more thread-like elements 15, and preferably 
three to ten thread-like elements 1 5, fed from respective 
reels 15a, should be guided through a first extruder 16 
associated with a first extrusion apparatus 17 supplying 
raw elastomer material through the extruder itself. 
[0069] It is pointed out that, to the purposes of the 
present description, by "extruder" it is intended the ex- 
trusion apparatus portion also identified in the art as "ex- 
trusion head", provided with a so-called "die" passed 
through by the product being worked at a shaped outlet 
port conveniently sized for meeting the geometric and 
dimensional features to be given to the product Itself. 
[0070] The elastomer material and thread-like ele- 
ments 15 are intimately joined within the extruder 16, 
giving rise at the extruder outlet to the continuous strip- 
like element 2a formed of at least one layer of elastomer 
material 1 8 in the thickness of which the thread-like el- 
ements themselves are incorporated. 
[0071] Depending on requirements, guiding of the 
thread-like elements 1 5 in extruder 1 6 can take place in 
such a manner that they are not integrally incorporated 
into the elastomer material 18 layer but appear on one 
or both of the surfaces thereof. 
[0072] The thread-like elements 15 can be each 
made, for example, either of a textile cord preferably of 
a diameter included between 0.6 mm and 1 .2 mm, or of 
a metallic cord preferably of a diameter included be- 
tween 0.3 and 2.1 mm. 

[0073] Advantageously, if required, the thread-like el- 
ements 15 can be disposed in the continuous strip-like 
element 2a in such a manner that they give the obtained 
carcass ply 3 unexpected qualities of compactness and 



homogeneity. To this purpose, the thread-like elements 
can be disposed for example according to a thickness 
greater than six thread-like elements per centimetre, cir- 
cumferentially measured on the carcass ply 3 close to 

5 the equatorial plane X-X of tyre 1 . In any case it is pref- 
erably provided that the thread-like elements 1 5 should 
be disposed in the strip-like element 2a according to a 
mutual distance between centres not lower than 1.5 
times the diameter of the thread-like elements them- 

10 serves, in orderto enable an appropriate rubberizing be- 
tween the adjacent threads. 

[0074] The continuous strip-like element 2a coming 
out of extruder 1 6 can be advantageously guided, pos- 
sibly through a first accumulator-compensator device 

15 17a, on a deposition apparatus the structure and oper- 
ating features of which are described in more detail in 
the European Patent Application No. 97830731 .2 in the 
name of the same Applicant, contents of which is con- 
sidered as herein incorporated. 

20 [0075] This deposition apparatus is suitable for se- 
quentially cutting the continuous strip-like element 2a 
for obtaining strip-like sections 13, 14 of predetermined 
length. 

[0076] Cutting of each strip-like section 13, 14 is im- 
25 mediately followed by deposition of same section onto 
the toroidal support 1 1 , giving the strip-like section a Li- 
shaped configuration around the cross-section outline 
of the toroidal support itself, so that in the strip-like sec- 
tion 13, 14 two side portions 19, 20 can be identified 
30 which extend radially towards the axis of the toroidal 
support 11 , at positions axially spaced apart from each 
other, as well as a crown portion 21 , 22, extending at a 
radially outer position between said side portions. 
[0077] Due to the sticking quality of the raw elastomer 
35 material forming layer 18 coating the thread-like ele- 
ments 15, a steady adhesion of the strip-like element 
13, 14 to the surfaces of the toroidal support 11 is en- 
sured, even in the absence of liner 10 on the toroidal 
support itself. In more detail, the above described adhe- 
40 sion appears as soon as the strip-like section 13, 14 
comes into contact with the toroidal support 11 at a ra- 
dially outer region of its cross-section outline. 
[0078] In addition to, or in place of the above de- 
scribed exploitation of the natural sticking quality of the 
45 elastomer material, holding of one or more of the strip- 
like sections 13, 14 on the toroidal support 11 can be 
obtained by carrying out a suction action produced 
through one or more suitable holes arranged on said 
toroidal support, 
so [0079] The toroidal support 11 can be driven in angu- 
lar rotation according to a step-by-step movement in 
synchronism with operation of said deposition appara- 
tus, In such a manner that each cutting action of each 
strip-like section 13, 14 is followed by deposition of 
55 same onto the toroidal support at a position circumfer- 
ential ly spaced apart from the previously laid down sec- 
tion 13, 14. 

[0080] In more detail, rotation of the toroidal drum 11 
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takes place according to an angular pitch to which a cir- 
cumferential displacement equal to a multiple of the 
width of each strip-like section 13, 14, and more specif- 
ically twice said width, corresponds. 
[0081] It is to point out that to the aims of the present 
description the term "circumferential", when not other- 
wise stated, refers to a circumference lying in the equa- 
torial plane X-X and close to the outer surface of the 
toroidal support 11. 

[0082] In accordance with the present invention, the 
above described operating sequence is such that, by a 
full revolution of the toroidal support around its own axis, 
deposition of a first series of strip-like sections 13, cir- 
cumferential ly distributed according to a circumferential 
pitch which is twice the width of each of them, is caused. 
Therefore, as clearly viewed from Fig. 4, an empty 
space "S" is left between one and the other of the sec- 
tions belonging to the first series, which empty space, 
at least at the crown portions 21 of said sections, has 
the same width as sections themselves. 
[0083] Manufacturing of a carcass structure 2 then 
goes on with the step of applying said inextensible an- 
nular structures 4, or at least primary portions 4a of 
same, close to each of the inner circumferential edges 
of thecarcass ply 3 being manufactured, forth e purpose 
of obtaining the carcass regions known as H beads H . 
which are particularly intended for ensuring anchoring 
of the tyre to a corresponding mounting rim. 
[0084] Each of said annular reinforcing structures 4 
comprises a first circumferentially inextensible annular 
insert 23, substantially having the shape of an annulus 
concentric with the geometric rotation axis of the toroidal 
support 11 and located at a circumferentially inner po- 
sition against the end flaps 19a exhibited by the strip- 
like sections 13 belonging to the first series. 
[0085] The first annular insert 23 is made up of at least 
one elongated metal element wound up in several sub- 
stantially concentric colls 23a. Coils 23a can be defined 
either by a continuous spiral or by concentric rings 
formed of respective elongated elements. 
[0086] Combined with the first annular insert 23 is a 
circumferentially inextensible annular insert 24 substan- 
tially extending according to a respective circular annu- 
lus disposed in side by side relationship with the first 
annular insert 23 and suitably spaced apart therefrom. 
[0087] The second annular insert 24 as well, is pref- 
erably made up of at least one elongated metal element 
wound up in several substantially concentric coils 24a 
that can be defined either by a continuous spiral or by 
concentric rings formed of respective elongated ele- 
ments. 

[0088] Preferably, the second annular insert 24 has a 
radial extension, given by the difference between the 
minimum inner radius and the maximum outer radius of 
the annular insert itself, greater than the radial extension 
of the first annular insert 23. 

[0089] Interposed between the first and second annu- 
lar inserts 23, 24 is at least one filling body 25 of elas- 



tomer material, preferably of the thermoplastic type, 
having a hardness included between 48° and 55° Shore 
D, measured at a temperature of 23°C. 
[0090] As better clarified in the following, during use 
s of the tyre the above described annular structures 4 lend 
themselves to cooperate with the components of the 
carcass ply 3 to efficiently counteract the tendency of 
the beads to rotate around their resting points on the 
rim, under the effect of slip thrusts directed in parallel to 
10 the rotation axis of tyre 1 . This tendency to rotation ap- 
pears particularly evident when the tyre is employed un- 
der partial or full deflation conditions. 
[0091] After the above statements, manufacturing of 
each annular structure 4 can for example preferably pro- 
fs vide that a first inextensible annular insert 23 should be 
formed within a moulding cavity 26 defined by a mould 
26a, 26b, by deposition of at least one elongated ele- 
ment in concentric coils 23a arranged in mutual side by 
side relationship, according to circumferences of pro- 
20 gressively increasing diameter around their geometric 
winding axis, corresponding to the rotation axis of the 
finished tyre. 

[0092] This operation can be advantageously carried 
out by winding of the elongated element in a helical 
25 forming seat arranged in a first cheek 26a of the mould 
26a, 26b that, to this purpose, can be driven in rotation 
around its own geometric axis. 

[0093] Deposition of the elongated element can be 
advantageously preceded by a rubberizing step in which 
30 the elongated element itself, preferably of a metal ma- 
terial, is coated with at least one layer of raw elastomer 
material that, in addition to ensuring an excellent rubber- 
metal bond on the elongated element itself, promotes 
adhesion of same for its steady placement in said helical 
35 seat. 

[0094] In addition, at least the first cheek 26a may be 
advantageously provided to be made of a magnetic ma- 
terial or a material to be electromagnetically activated, 
so as to suitably attract and retain the elongated ele- 
40 ment, thereby ensuring a steady positioning of coils 23a 
as they are formed. 

[0095] Then within the moulding cavity 26 the filling 
body 25 is formed. Forming of said body can be con- 
veniently carried out by interposing, between the first 
45 cheek 26a carrying the first annular insert 23 and the 
second cheek 26b, at least one annular element of raw 
elastomer material of predetermined volume. This an- 
nular element can have any convenient conformation in 
cross-section, provided that its volume corresponds to 
so the inner volume of the moulding cavity 26 when cheeks 
26a, 26b are moved close to each other in a closed con- 
dition of the mould. 

[0096] Once the annular element has been positioned 
between cheeks 26a, 26b, closing of the moulding cavity 
55 26 is carried out by mutual approaching of said cheeks. 
Under this circumstance, the volume of the moulding 
cavity 26 is reduced, so that the annular element of raw 
elastomer material is pressed and is subjected to de- 
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forming until it completely fills the moulding cavity itself, 
thereby forming the filling body 25 that remains intimate- 
ly joined to the first annular Insert 23. 
[0097] As an alternative solution to the above descrip- 
tion, formation of the filling body 25 can be carried out 
for example after mutually approaching cheeks 26a, 
26b, by filling the moulding cavity 26 with elastomer ma- 
terial introduced by injection, or by adopting any other 
manner which may be convenient for a person skilled in 
the art. 

[0098] By operating as above described, respective 
primary portions 4a of the annular reinforcing structures 
4 are obtained, accomplishment of which can advanta- 
geously take place close to the toroidal support 11 , in 
such a manner that said primary portions, possibly with 
the aid of appropriate handling devices, can be directly 
picked up from mould 26a, 26b and laterally applied at 
axially opposite positions relative to the equatorial plane 
of the toroidal support, each of them with the first annular 
insert 23 against the previously-arranged end f Japs 1 9a 
of sections 13 belonging to the first series. 
[0099] As an alternative solution to the preceding de- 
scription, accomplishment of the primary portions 4a 
can involve formation of the filling body 25 separately 
from the first annular insert 23, and subsequent union 
of the filling body with the first annular insert previously 
applied to the end flaps 1 9a of the strip-like sections 13 
laid down on the toroidal support 11 . 
[0100] In more detail, in accordance with a preferen- 
tial embodiment, the first annular insert 23 is preferably 
directly manufactured against the end flaps 19a of the 
strip-like sections 13, coils 23a being formed by winding 
up the thread-like element with the possible aid of rollers 
or other suitable means acting againstthe surface of the 
toroidal support 1 1 . 

[0101] The sticking quality of the elastomer layer 18 
coating the strip-like sections 19 belonging to the first 
series, as well as of the possible liner 10 previously laid 
down on the drum itself ensure a steady positioning of 
the individual coils 23a being formed. 
[0102] Subsequently, the filling body 25 can be in turn 
directly formed against the first annular insert 23, by ap- 
plying a continuous strip of elastomer material coming 
out of an extruder placed close to the drum 11 itself, for 
example. The continuous strip may have the definitive 
conformation in section of the filling body 25 already on 
its coming out of the respective extruder. Alternatively, 
the continuous strip shall have a reduced section com- 
pared with that of the filling body, and the latter will be 
obtained by application of the strip in several coils dis- 
posed in side by side and/or overlapping relationship, 
so as to define the filling body 25 in its final configuration. 
[0103] After application of the primary portions 4a of 
the annular reinforcing structures 4, formation of the car- 
cass ply 3 is completed by deposition of a second series 
of strip-like sections 1 4 obtained by cutting the continu- 
ous strip-like element 2a to size, which sections 14 are 
applied to the toroidal drum 11 in the same manner as 



described for the strip-like sections 13 belonging to the 
first series. 

[0104] As clearly viewed from Fig. 8, each section 14 
belonging to the second series is laid down in a U- 

5 shaped conformation around the cross section outline 
of the toroidal support 1 1 , between two consecutive sec- 
tions 13 belonging to the first series. In more detail, each 
section 1 4 belonging to the second series has a respec- 
tive crown portion 22 circumferentially interposed be- 

10 tween the crown portions 21 of sections 13 belonging to 
the first series, to fill space ■ "S" existing therebetween, 
as well as a pair of side portions 20 carrying the end 
flaps 20a of the section itself in superposed relationship 
with the respective primary portions 4a of the annular 

15 reinforcing structures 4, at axially opposite positions rel- 
ative to the end flaps 19a of sections 13 belonging to 
the first series. 

[01 05] In other words, the primary portion 4a of each 
annular reinforcing structure 4, having a section outline 

20 substantially in the form of a triangle the vertex of which 
is turned away from the tyre axis, has an axially inner 
side turned towards the end flaps 19a of the strip-like 
sections 13 belonging to the first series, and an axially 
outer side turned towards the end flaps 20a of sections 

25 14 belonging to the second series. 

[0106] In addition , the side portions 20 of each section 
1 4 belonging co the second series may be also provided 
to partly overlap the side portions 1 9 of two consecutive 
sections 13 belongingto the first series, each at astretch 

30 included between the radially outer edge 25a of the re- 
spective primary portion 4a and the transition region be- 
tween the side portion itself and the crown portion 21 
[0107] The overlapping regions of the strip-like sec- 
tions 1 3 belonging to the first series are identified by 1 3a 

35 in Fig. 8. 

[0108] Due to the mutual convergency between the 
contiguous side portions 19 ; 20 oriented radially of the 
geometric axis of the toroidal support 11 , overlapping or 
covering of the side portions 19 of sections 13 belonging 

40 to the first series, i.e. the circumferential width of the 
overlapping regions 13a, progressively decreases start- 
ing from a maximum value close to the radially outer 
edge 25a of the primary portion 4a of each annular re- 
inforcing structure 4, until a null value at the transition 

45 region between the side portions 1 9, 20 and crown por- 
tions 21,22. 

[0109] If a more homogeneous distribution of the 
thread-like elements 15 forming sections 13, 14 of the 
first and second series respectively is wished to be ob- 
50 tained close to beads, a pressing step is provided to be 
sequentially executed on the continuous strip-like ele- 
ment 2a at the regions of its longitudinal extension cor- 
responding to the ends of the strip-like sections 13, 1 4 
to be obtained subsequently to the cutting actions. In 
55 this way, on the extension of each strip-like section 13, 
14 regions of greater width are defined which are locat- 
ed at the inner circumferential edges of the formed car- 
cass ply 3. 
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[0110] The pressing action causes a reduction in the 
thickness of the elastomer layer 18 and an increase in 
the width of the strip-like element 2a and, as a result, 
moving away of the thread-like elements 15 from each 
other. By so doing, the end flaps 19a, 20a of each sec- 
tion 13, 14 can be widened as far as they have, at their 
circumferentially Inner ends, a width which is twice the 
crown portions 21 , 22, so as to integrally cover the re- 
spective inner and outer sides of the primary portions 
4a of each annular reinforcing structure 4. 
[01 1 1] After deposition of the strip-like sections 1 4 be- 
longing to the second series has been carried out in the 
above described manner, forming of the annular struc- 
tures 4 for bead reinforcement is completed. 
[0112] To this aim, as shown in Fig. 7, for each of the 
reinforcing structures 4 the second annular insert 24 
shaped as an annulus is formed, being obtained, for ex- 
ample, by winding of a second elongated element in 
concentric coils 24a at a forming seat 27 arranged in a 
die 28, in the same manner as said with reference to 
formation of the first circumferentially inextensible in- 
sert. 

[0113] The second insert 24 therefore constitutes an 
additional portion of the reinforcing structure 4 which is 
applied against the end flaps 20a of the strip-like sec- 
tions 14 belonging to the second series, by axial ap- 
proaching of the die 28 to the toroidal support 11, for 
example. 

[0114] Alternatively, the second elongated element 
can be directly wound against the carcass ply 3 previ- 
ously formed on the toroidal support 1 1 , for the purpose 
of forming the second annular insert 24 directly in con- 
tact with the carcass ply itself. 

[0115] Following this operation, each of the end flaps 
20a of sections 14 belonging to the second series re- 
mains advantageously enclosed between the primary 
portion 4a and the additional portion 24 of the respective 
annular reinforcing structure 4. 

[01 1 6] In accordance with a possible variant embod- 
iment, the second circumferentially inextensible insert 
24 can be directly joined to the filling body 25, on the 
opposite side relative to the first circumferentially inex- 
tensible insert 23. To this aim, the second insert 24 can 
be directly made on the previously formed filling body 
and/or applied to the carcass structure 2 being manu- 
factured. Alternatively, the second insert 24 can be 
formed on the second cheek 26b of mould 26a, 26b be- 
fore closing of same for formation of the filling body 25, 
in such a manner that both inextensible inserts 23, 24 
are joined to the filling body 25 concurrently with forma- 
tion of same. 

[0117] In tyres of the radial type a belt structure 5 is 
usually applied to the carcass structure 2. 
[01 1 8] Said belt structure 5 can be made In any man- 
ner convenient for a person skilled in the art and, in the 
embodiment shown, it essentially comprises a first and 
a second belt strips 6a, 6b having cords with a respec- 
tively crossed orientation. Superposed on the belt strips 



is an auxiliary belt strip 7, for example obtained by wind- 
ing of at least one continuous cord according to coils 
disposed axlally in side by side relationship on the first 
and second belt strips 6a, 6b. 

f [0119] Then, the tread band 8 and sidewalls 9, to be 
also obtained in any manner convenient for a person 
skilled in the art, are applied to the belt structure 5. 
[0120] Examples of a belt structure, of sidewalls and 
of a tread band to be advantageously adopted for com- 

o pletely manufacturing tyre 1 on the toroidal support 11 
are described in the European Patent Application No. 
97830632.2 in the name of the same Applicant. 
[0121] Tyre 1 thus manufactured is now ready to be 
submitted, after removal from support 11 , to a vulcani- 

5 zation step that can be conducted in any known and con- 
ventional manner. 

[0122] The present invention achieves important ad- 
vantages. 

[0123] In fact, the carcass structure in reference can 
20 be directly obtained on a toroidal support on which the 
whole tyre can be advantageously formed. In this way, 
all problems connected with manufacturing, storage and 
management of semifinished products, common to 
manufacturing processes of traditional conception, are 
25 eliminated. 

[0124] As compared with the method described in 
document US 5,362,343 the manufacturing time for 
each carcass ply can be greatly reduced, by virtue of 
the simultaneous deposition of as many thread-like el- 
30 ements as they are contained in each strip-like section 
13, 14 or in the continuous strip-like element 2a from 
which sections 13, 14 come. Employment of strip-like 
sections 13, 14 also dispenses with the need for previ- 
ously laying down liner 10 on the toroidal support 11. 
35 The elastomer layer 1 8 employed in forming the contin- 
uous strip-like element 2a is in fact adapted by itself to 
ensure an efficient adhesion of same to the toroidal sup- 
port 11 , thereby ensuring a steady positioning of the in- 
dividual sections 13, 14. 
40 [0125] Accuracy in positioning of the strip-like sec- 
tions 13, 14 and thread-like elements integrated there- 
into is further improved by the fact that each strip-like 
section has an important structural consistency that 
makes it insensitive to vibrations or similar oscillation 
45 effects which can be transmitted by the deposition ap- 
paratus. In this connection it is to note that deposition 
of individual cords, as described in US Patent No. 
5,362,343, may be somewhat problematic, exactly due 
to vibrations and/or oscillations undergone by said cords 
50 during the deposition step. 

[0126] Furthermore, simultaneous deposition of a plu- 
rality of thread-like elements in accordance with the in- 
vention enables the deposition apparatus to be operat- 
ed at slower rates than required when deposition of in- 
55 dividual cords is concerned, which is a further advan- 
tage in terms of working accuracy without on the other 
hand impairing productivity. 

[0127] Besides, deposition of strip-like sections di- 
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rectly crownwise to a toroidal support of an outline sub- 
stantially identical with that of the finished tyre enables 
thicknesses to be achieved that cannot be reached in 
the art by known methods providing deposition of a car- 
cass ply in the form of a cylindrical sleeve and conse- 
quent shaping of same into a toroidal form, with conse- 
quent thinning of the carcass ply cords disposed crown- 
wise to the finished tyre. 

[01 28] I n addition to th e above, each strip-tike section 
can be steadily fasten ed to the toroidal support by a vac- 
uum effect produced through possible suction ducts, 
which steady fastening by vacuum cannot be achieved 
by known processes carrying out deposition of individ- 
ual cords. 

[01291 if required, the side portions of the stnp-like 
sections can be disposed according to a suitably in- 
creased inclination relative to a direction radial to the 
toroidal support axis, which will enable the expansion 
undergone by the tyre during the stretching step im- 
posed to it on vulcanization to be efficiently helped. In 
fact, under these circumstances, the side portions 19, 
20 tend to take an orientation in a plane radial to the 
tyre, under the effect of the expansion imposed to the 
tyre itself. 

[0130] The construction and structure conception ot 
the subjecttyre, particularly with reference to its carcass 
structure 2, enables important improvements to be 
achieved in terms of structural strength, above all close 
to the sidewalls and beads where a greater structural 
strength is usually required, as well as in terms of be- 
haviour, especially in connection with the effects of the 
slip thrusts that occur when tyres are run on bends, at 
the same time benefiting from all advantages typically 
correlated with a single-ply carcass structure. 
[0131] In particular, the construction features of the 
inextensible annular structures 4 and the modalities ac- 
cording to which they are integrated in the carcass ply 
are such that they further increase the structural 
strength of tyre 1 in the bead and sidewall regions. 
[01 32] In fact, the presence of thecircumferentially In- 
extensible annular inserts 23 intimately joined to the car- 
cass ply 3 offers an excellent "link" with the thread-like 
elements 15 belonging to one and the other series of 
strike sections 13, 14. Thus the carcass structure 2 
is further strengthened at the regions corresponding to 
the tyre beads without for the purpose requiring emp loy- 
ment of additional strip-like inserts, usually called "flip- 
pers" wound as a loop around the inextensible annular 
structures 4, to which on the contrary resort Is made in 
the known art. 

[01 33] From a comparison between Figs. 9 and 1 0 tt 
can be easily noticed the improvement produced by the 
construction expedients described above in connection 
with the tyre behaviour under the effect of slip thrusts 
directed axially of the tyre, generated when the tyre is 
run on a bend, for example. For the sake of clarity, sec- 
tion dashing has been intentionally omitted from tyres 
shown in Figs. 9 and 10. it is also to point out that, for 



better highlighting the phenomena triggered by the slip 
thrusts, Figs. 9 and 10 have been made with reference 
to tyres under conditions of partial deflation. 
[0134] In more detail, Fig. 9 shows a tyre 1 01 of the 
5 traditional type, mounted on a respective rim 1 00 that, 
at each tyre bead, has a bead seat 1 00a axially delimited 
by a flange 100b defining an outer side edge of the rim 
and a security hump 1 00c. The different components of 
tyre 101 are marked by numeric indices obtained by 
to adding 100 to the numeric value of the indices previous- 
ly employed for corresponding parts of tyre 1 in accord- 
ance with the invention. 

[01 35] In tyre 1 01 made in accordance with the known 
art, the carcass ply or plies tend to bend at the tyre side- 
15 wall under the effect of the slip thrust T, generated par- 
allelly of the rotation axis of the tyre by friction of the 
tread band 108 on the ground, during a bend. 
[0136] This slip thrust T, transmitted along the ply or 
plies 103 of the carcass structure 102 up to the inex- 
20 tenslbie annular structures 1 04, generates a radial com- 
ponent Tr and an axial component Ts. The radial com- 
ponent Tr is counteracted by the circumferential inex- 
tensibility of the annular structure 104 resting, over the 
whole circumferential volume thereof, on the respective 
25 seat 1 00a provided in rim 1 00. The axial component Ts, 
oriented towards the equatorial plane of the tyre, tends 
to move the tyre bead away from the flange 1 00b of rim 
100 and Is usually counteracted by the security hump 
1 00c. The radial sizes of the security hump are however 
30 rather limited and it may easily happen that, when the 
axial component Ts exceeds given values, the tyre bead 
is removed from its respective seat 100a, instantane- 
ously causing a full deflation and a consequent loss of 
functionality of tyre 100. This phenomenon is also facil- 
35 itated by the fact that the tyre bead structured in accord- 
ance with the known art, under the effect of the slip thrust 
T tends to "roll" on the security hump 100c. 
[01 37] The risks that the above described phenome- 
non of "unbeading" may occur are particularly important 
40 when the tyre is forced to run under conditions of partial 
deflation, and the carcass structure 102 is therefore sub- 
jected to undergo important deformations under the ef- 
fect of slip thrusts. 

[01 38] Referring now to the tyre provided with a car- 
45 cass structure in accordance with the invention, shown 
in Fig 10 the annular structures 4 Integrated between 
the end flaps of the sections belonging to the first and 
second series respectively prevent the tyre beads from 
rotating, under the effect of the slip thrust T, around their 
so resting point againstthe respective security humps 100c 

provided in rim 100. 

[0139] In more detail, it Is to notethatthe presence of 
the circumferentially inextensible annular inserts 23, 24 
located directly in contact with the respective end flaps 
55 mutually spaced apart by interposition of the filling body 
25 efficiently prevents the bead tendency to bend and 
rotate under the effect of the slip thrusts. In fact, on ex- 
amining Fig. 10, it can be seen that the slip thrust T 



10 



19 



EP 0 976 535 B1 



20 



would tend to bend the inextensible annular structure 4 
towards the equatorial plane of tyre 1 . Under this cir- 
cumstance, the second annular insert 24 tends to be ra- 
dially compressed, that Is pushed to bend towards the 
tyre axis, whereas the first annular insert 23 is subjected 
to a tensile stress in a radial direction. However, the cir- 
cumferential in extensibility of the individual coils 23a, 
24a forming inserts 23, 24, as well as the intimate union 
of said inserts with the strip-like elements 13,14 having 
the respective thread-like elements 15 directed perpen- 
dicularly of the thread-like elements forming the coils of 
the inextensible inserts 23, 24, inhibit the capability of 
bending deformation of the inextensible annular struc- 
ture 4 almost completely. 

[01 40] The slip force T is therefore equably shared be- 
tween sections 13, 14 belonging to the first and second 
series respectively, and transmitted along said sections 
to the respective first and second inextensible annular 
elements 23, 24 arranged in structure 4. 
[0141] Underthis situation, theportion of theslip force 
T transmitted along the sections of the first series until 
a region close to the first annular insert 23 gives rise to 
a radial component tending to move the bead away 
from the bead seat 100a and counteracted by the cir- 
cumferential ^extensibility of the annular structure 4, as 
well as to an axial component Ts, tending to push the 
bead against the circumferential flange 100b, thereby 
ensuring maintenance of a steady positioning of said 
bead. 

[0142] The slip force T portion transmitted along the 
sections of the second series generates a radial com- 
ponent Tr 2 as well, which is counteracted by the circum- 
ferential inextensibility of the second annular insert 24, 
and an axial component tending to push the bead 
against the flange 1 00b but which has a practically zero 
value when, as in the situation shown, the inner circum- 
ferential edge of the second carcass ply takes an orien- 
tation perpendicular to the axis of tyre 1 . 
[01 43] A correct positioning of the bead is in any case 
ensured by the above described axial component Ts 1 . 
[0144] In this way, the tyre having beads made in ac- 
cordance with the present Invention can bear the so- 
called "J-curve Test" without unbeading inflation pres- 
sures of 0.5 bar, whereas in the known art tyres that are 
unable to counteract unbeading at pressures lower than 
0.8-1 .0 bar are considered as acceptable. 
[0145] It is also to notethatthe annular Inserts 23 and 
24 furnish a further structure protection of the tyre at the 
beads. 

[01 46] I ncrease in the structural strength at the side- 
walls has been advantageously obtained without involv- 
ing an excessive stiff ening at the carcass structure 
crown, where the sections of th e single ply 3 are circum- 
ferentially disposed in side by side relationship in the 
absence of mutual superposition. This aspect is partic- 
ularly advantageous with reference to high-perform- 
ance low-profile tyres where the structural strength of 
the sidewalls is greatly critical, also due to the high 



torque values that the tyre must be able to transmit. 
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A method of manufacturing a carcass structure for 
motor-vehicle tyres, characterized in that it com- 
prises the steps of: 

- preparing strip-like sections (13, 14) each com- 
prising longitudinal and parallel thread-like ele- 
ments (15) at least partly coated with at least 
one layer of raw elastomer material (18); 

- laying down a first series of said strip-like sec- 
tions (13) onto a toroidal support (11), each of 
them extending in a substantially U-shaped 
configuration around the cross-section outline 
of the toroidal support itself and circumferen- 
tially distributed according to a circumferential 
pitch corresponding to a multiple of the width of 
the strip-like sections (13, 14); 

- applying at least primary portions (4a) of annu- 
lar reinforcing structures (4) against end flaps 
(19a) of said strip-like sections (13) belonging 
to the first series, at axially opposite positions 
relative to an equatorial plane of the support 
drum (11); 

- laying down on the toroidal support (1 1 ) . at least 
one second series of said strip-like sections 
(14) each extending according to a U-shaped 
conformation around the cross-section outline 
of the toroidal support (11), between two con- 
secutive sections (13) of the first series, each 
of the sections (1 4) of the second series having 
end flaps (20a) overlapping the respective pri- 
mary portions (4a) of the annular reinforcing 
structures (4) at an axially opposite position rel- 
ative to the end flaps (19a) of the sections of 
the first series (19). 



2. A method as claimed in claim 1 . further comprising 
the step of applying additional portions (24) of the 
annular reinforcing structures (4) against the end 
flaps (20a) of the strip-like sections (14) belonging 
45 to the second series, so that each of said end flaps 
(20a) is enclosed between the primary portion (4a) 
and the additional portion (24) of the respective an- 
nular reinforcing structure (4). 

50 3 A method as claimed in claim 1 , wherein each of 
the strip-like sections (1 3 , 1 4) of the first and second 
series is laid down so as to form two side portions 
(1 9, 20) substantially extending in the direction of a 
geometric rotation axis of the toroidal support (11) 

55 at mutually spaced apart positions in an axial direc- 
tion, and a crown portion (21 , 22) extending at a ra- 
dially outer position between the side portions (19, 
20), the crown portions (21, 22) of each strip-like 
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section (13, 14) being disposed consecutively in 
side by side relationship along the circumferential 
extension of the toroidal support (11). 

A method as claimed in claim 3, wherein the side i 
portions (19) of each strip-like section (13) belong- 
ing to the first series are each partly covered with a 
side portion (20) of at least one circumferentially 
consecutive section (14) belonging to the second 
series, at a stretch included between a radially outer 1 
edge (25a) of the primary portion (4a) of the annular 
reinforcing structure and a transition region be- 
tween said side portions (19, 20) and said crown 
portions (21, 22). 

A method as claimed in claim 4, wherein covering 
of the side portions (19) of each strip-like section 
(13) belonging to the first series progressively de- 
creases starting from a maximum value close to the 
outer circumferential edge (25a) of the primary por- 
tion (4a) of each annular reinforcing structure (4) 
until a null valve at the transition regions between 
said side portions (1 9, 20) and said crown portions 
(21,22). 

A method as claimed in claim 1 , wherein the side 
portions (19, 20) of said strip-like sections (13, 14) 
are made radially converge towards the geometric 
rotation axis of the toroidal support (11). 

A method as claimed in claim 1 , further comprising 
a step of defining regions of increased width close 
to the Inner circumferential edges of the carcass 
structure (2). 

A method as claimed in claim 7, wherein preparing 
of said strip-like sections (13, 14) takes place by cut- 
ting actions sequentially carried out on at least one 
continuous strip-like element (2a) incorporating 
said thread-like elements (15) in said layer of raw 
elastomer material (18), said step of defining re- 
gions of increased width being carried out on the 
continuous strip-like element (2a) before perform- 
ing the cutting action. 

A method of manufacturing a carcass structure for 
motor-vehicle tyres as claimed in claim 1 , wherein 
accomplishment of said at least one primary portion 
(4a) of each annular reinforcing structure (4) com- 
prises the steps of: 

laying down at least one first elongated element 
in concentric coils (23a) to form a first circum- 
ferentially inextensible annular insert (23) sub- 
stantially in the form of an annulus; 

- forming at least one filling body (25) of raw elas- 
tomer material; 

- joining the filling body (25) to the first circum- 



ferentially Inextensible annular insert (23). 

10. A method as claimed in claim 9, wherein the first 
elongated element is preferably deposited directly 
against the end flaps (1 9a) of the strip-like sections 
(13) belonging to the first series, to form the first an- 
nular insert (23) directly in contact with the strip-like 
sections themselves. 

11. A method as claimed in claim 9, wherein said filling 
body (25) can be formed by depositing a continuous 
strip of elastomer material directly against the first 
annular insert (23) previously applied to the end 
flaps (19a) of the strip-like sections (13) belonging 
to the first series. 

12. A method as claimed in claim 9, wherein the first 
elongated element is laid down in a forming seat 
defined in a moulding cavity (26) in which the filling 
body (25) is subsequently formed, so that joining of 
said filling body (25) to the first annular insert (23) 
is carried out concurrently with formation of the fill- 
ing body itself. 

1 3. A method as claimed in claim 9 , wherein said joining 
step is carried out by applying the filling body (25) 
against the first annular insert (23) previously ap- 
plied to the end flaps (1 9a) of the sections (1 3) be- 
longing to the first series. 

14. A method as claimed in claim 9, wherein formation 
of said primary portion (4a) of the annular reinforc- 
ing structure (4) further comprises the steps of: 

depositing at least one second elongated ele- 
ment in concentric coils (24a) to form a second 
circumferentially Inextensible annular insert 
(24) substantially in the form of an annulus; 
- joining said second annular insert (24) to the 
filling body (25), on the opposite side relative to 
the first annular insert (23). 

15. A method as claimed in claim 2, wherein formation 
of said additional portion (24) of each annular rein- 
forcing structure comprises the step of depositing 
at least one second elongated element in concen- 
tric coils (24a) to form a second circumferentially in- 
extensible annular insert (24) substantially in the 
form of an annulus. 

16. A method as claimed in claim 15, wherein said sec- 
ond elongated element is laid down directly against 
the carcass structure (2) during the toroidal support 
(11) formation step. 

17. A carcass structure for vehicle wheel tyres, com- 
prising: 
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at least one carcass ply (3) formed of stnp-hke 
sections (13, 14), each of which extends in a 
substantially U-shaped conformation and com- 
prises at least two thread-like elements (15) 
longitudinally arranged parallelly of each other 
and preferably at least partly coated with a layer 
of raw elastomer material (1 8). and 
. apairof annular reinforcing structures (4), each 
engaged close to a respective inner circumfer- 
ential edge of the carcass ply (3), character- 
ized in that said carcass ply (3) compnses: 

. a f irst and a second series of strip-like sec- 
tions (13, 14) arranged in a mutually alter- 
nating sequence along the circumferential 
extension of the carcass structure (2), 

- each of said annular reinforcing structures 
(4) comprising at least one primary portion 
(4a) having an axially inner side turned to- 
wards the end flaps (19a) of the sections 
belonging to the first series (1 3) and an ax- 
ially outer side turned towards the end flaps 
(20a) of the sections belonging to the sec- 
ond series (14). 

18 A carcass structure as claimed in claim 17, wherein 
' each of said annular reinforcing structures (4) fur- 
ther comprises at least one additional portion (24) 
disposed against the end flaps (20a) of the strip-like 
sections belonging to the second series (14),on the 

opposite side relative to the primary portion (4a) of 
the annular structure itself. 

19 Acarcass structure as claimed in claim 17, wherein 
' eachof saidstrip-likesections(13, 14)hastwos.de 
portions (19, 20) substantially extending in the di- 
rection of the geometric rotation axis of said carcass 
structure at mutually spaced apart positions in an 
axial direction, and a crown portion (21 , 22) extend- 
ing at a radially outer position between the side por- 
tions (19,20), 

- the crown portions (21, 22) belonging to the 
sections of the first and second series (13, 14) 
respectively being arranged in side by side re- 
lationship along the circumferential extension 
of the carcass structure (2). 

20 A carcass structure as claimed in claim 1 9, wherein 
' the side portions (1 9) of each strip-like section (1 3) 
belonging to the first series are each partly covered 
with a side portion (20) of at least one adjacent stnp- 
like section (14) belonging to the second senes at 
a stretch included between a radially outer edge 
(25a) of the primary portion (4a) of the annular re- 
inforcing structure (4) and a transition region be- 
tween said side portions (19, 20) and said crown 
portions (21 , 22). 



21 A carcass structure as claimed in claim 20, wherein 
covering of the side portions (19) of each stnp-i.ke 
section (13) belonging to the first series progres- 
sively decreases starting from a maximum va ue 
dose to the outer circumferential edge (25a of the 
primary portion (4a) of each annular reinforcing 
structure (4) until a null value at the transition re- 
gions between said side portions (19, 20 and said 
crown portions (21 , 22). 

22 A carcass structure as claimed in claim 1 7, wherein 
" the side portions (19, 20) of said strip-like sections 

(13, 14) radially converge towards the geometnc ro- 
tation axis of the carcass structure (2). 

23 A carcass structure as claimed in claim 17, wherein 
* The individual strip-like sections (13, 14) belonging 

to one of said f irst and second series respectively 
are disposed according to a circumferential distri- 
bution pitch corresponding to a multiple of the w.dth 
of the strip-like sections themselves. 



24 A carcass structure as claimed in claim 17, wherein 
" each strip-like section (13, 14) has regions of in- 
creased width close to the inner circumferential 
edges of the carcass structure (2). 

25 A carcass structure as claimed in claim 24. wherein 
' the thread-like elements (1 5) included in each stnp- 

30 like section (13, 1 4) are mutually spaced apart at 
said regions of increased width. 

26 A carcass structure as claimed in claim 17, wherein 
each of said strip-like sections (13. 14) has a width 

as included between 3 and 1 5 mm. 

27 A carcass structure as claimed in claim 17, wherein 
each of said strip-like sections (13, 14) compnses 
three to eight thread-like elements (15). 



40 



45 



50 



55 



28. A carcass structure as claimed in claim 1 7. wherein 
said thread-like elements (15) are disposed I n the 
respective strip-like sections (13, 14) accord n to 
a mutual distance between centres not lower than 
1 .5 times the diameter of the thread-like elements 
themselves. 

29 A carcass structure for vehicle wheel tyres as 
' claimed in claim 17, wherein the primary portion 
(4a) of each of said inextensible annular structures 
(4) comprises: 

- a first circumferential^ inextensible annular in- 
sert (23) substantially In the form of an annulus 
disposed coaxially with the carcass structure 
(2) and close to an inner circumferential edge 
of the carcass ply (3), said first annular insert 
(23) being made up of at least one elongated 
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element extending in concentric coils (23a); 
a filling body (25) of elastomer material having 
a side joined to the first annular insert (23) for 
anchoring. 

30. A carcass structure as claimed in claim 1 9, wherein 
each of said annular reinforcing structures (4) fur- 
ther comprises at least one second circumferential- 
ly inextensible annular insert (24) substantially in 
the form of an annulus, made up of at least one elon- 
gated element extending in concentric coils (23a) 
and disposed coaxially with the carcass structure 
(2) at a position axially in side by side relationship 
with the filling body (25) and laterally opposite to the 
first annular insert (23). 

31 . A carcass structure as claimed in claim 30, wherein 
said second annular insert (24) is part of an addi- 
tional portion of said reinforcing structure (4) dis- 
posed against the end flaps (20a) of the strip-like 
sections (1 4) belonging to the second series, on the 
opposite side relative to the primary portion (4a) of 
the annular structure itself. 

32. A carcass structure as claimed in claim 30, wherein 
the second circumferentially inextensible annular 
insert (24) has a radial extension greater than the 
radial extension of the first circumferentially inex- 
tensible annular insert (23). 

33. A carcass structure as claimed in claim 29, wherein 
said filling body (25) of elastomer material has a 
hardness included between 48° and 55° Shore D at 

23°C. 



Patentan sp ruche 

1 . Verfahren zur Herstellung eines Karkassenaufbaus 
furKraftfahrzeugreifen, dadurch gekennzeichnet, 
dass es die Schritte aufweist: 

Vorbereiten von streifenformigen Abschnitten 
(13, 14), von denen jeder longitudinale und par- 
allel fadenartige Elemente (15) aufweist, die 
wenigstens teilweise mit wenigstens einer 
Schicht aus Rohelastomermaterial (18) uber- 
zogen sind, 

Ablegen einer ersten Reihe von streifenformi- 
gen Abschnitten (13) auf einem toroidfdrmigen 
Trager(H), wobei jeder von ihnen sich in einer 
im Wesentlichen U-fdrmigen Form urn den 
Querschnittsumriss des toroldfBrmigen Tra- 
gers selbst erstreckt und in Umfangsrichtung 
entsprechend einer Umfangsteilung verteilt 1st, 
die einem Mehrfachen der Breite der streifen- 
formigen Abschnitte (13, 14) entspricht, 
Aufbringen wenigstens primarer Abschnitte 



(4a) ringfdrmiger Verstarkungsstrukturen (4) an 
Endlaschen (19a) der streifenformigen Ab- 
schnitte (13), die zu der ersten Reihe gehoren. 
an axial gegenuberiiegenden Stellen bezuglich 
5 einer Aquatorialebene der Tragertrommel (11), 

Ablegen auf dem toroidfdrmigen Tr&ger (11) 
von wenigstens einer zweiten Reihe von strei- 
fenformigen Abschnitten (14), von denen sich 
jeder entsprechend einer U-formigen Form um 
to den Querschnittsumriss des toroidformigen 

Tragers (1 1 ) zwischen zwei auf einanderfolgen- 
den Abschnitten (13) der ersten Reihe er- 
streckt, wobei jeder der Abschnitte (14) der 
zweiten Reihe Endlaschen (20a) hat, die die je- 
ts weiiigen primaren Abschnitte (4a) der ringfor- 
migen Verstarkungsstrukturen (4) an einer be- 
zuglich der Endlaschen (19a) der Abschnitte 
der ersten Reihe (19) axial gegenuberiiegen- 
den Position uberlappen. 

20 

2. Verfahren nach Anspruch 1 , welches weiterhin den 
Schritt aufweist, zusatzliche Abschnitte (24) der 
ringformigen Verstarkungsstrukturen (4) an den 
Endlaschen (20a) der zu der zweiten Reihe geho- 

25 renden streifenformigen Abschnitte (14) anzule- 
gen, so dass jede der Endlaschen (20a) zwischen 
dem primaren Abschnitt (4a) und dem zusatzlichen 
Abschnitt (24) der entsprechenden ringformigen 
Verstarkungsstruktur (4) eingeschlossen ist. 

30 

3. Verfahren nach Anspruch 1 , bet welchem jeder der 
streifenformigen Abschnitte (13, 14) der ersten und 
zweiten Reihe so abgeiegt wird, dass er zwei Sei- 
tenteile (19, 20), die sich im Wesentlichen in die 

35 Richtung einer geometrischen Drehachse des toro- 
idfdrmigen Tragers (11) an gegenseitig beabstan- 
deten Positionen in Axialrichtung erstrecken, und 
einen Kronenteil (21, 22) bildet, der sich an einer 
radial SuBeren Position zwischen den Seitenteiten 

40 (1 9, 20) erstreckt, wobei die Kronenteile (21 , 22) je- 
des streifenformigen Abschnitts (13, 14) aufeinan- 
derfolgend in einer Beziehung Seite an Seite liings 
der Umfangserstreckung des toroidformigen Tra- 
gers (11) angeordnet sind. 

45 

4. Verfahren nach Anspruch 3, bei welchem die Sei- 
tenteile (19) eines jeden zu der ersten Reihe geho- 
renden streifenformigen Abschnitts (13) jeweils teil- 
weise mit einem Seitenteil (20) wenigstens eines, 

so zu der zweiten Reihe gehorenden, am Umfang fol- 
genden Abschnitts (14) auf einer Strecke zwischen 
einem radial auBeren Rand (25a) des primaren Ab- 
schnitts (4a) der ringfdrmigen Verstarkungsstruktur 
und einem Ubergangsbereich zwischen den Sei- 

55 tenteilen (1 9, 20) und den Kronenteilen (21 , 24) ab- 
gedeckt sind. 

5. Verfahren nach Anspruch 4, bei welchem die Ab- 
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7. 



deckung der Seitenteile (1 9) jedes zur ersten Reihe 
gehorenden streifenformigen Abschnltts (13) aus- 
gehend von einem Maximalwert in der Nahe des au- 
Beren Umfangsrands (25a) des primaren Ab- 
schnitts (4a) einer jeden ringfdrmlgen Verstar- 
kungsstruktur (4) bis auf einen Nullwert an den 
Ubergangsbereichen zwischen den Seitenteilen 
(19, 20) und den Kronenteilen (21, 22) fortschrei- 
tend abnimmt. 

Verfahren nach Anspruch 1 , bei welchem die Sei- 
tenteile (19, 20) der streifenformigen Abschnitte 
(13, 14) so ausgefuhrt sind, dass sie zu der geome- 
trischen Drehachse des toroidformigen Tragers 
(11) radial konvergieren. 

Verfahren nach Anspruch 1, welches weiternin ei- 
nen Schritt aufweist, Bereiche mit groBerer Breite 
nahe an den inneren Umfangsrandern des Karkas- 
senaufbaus (2) zu biiden. 

J. Verfahren nach Anspruch 7, bei welchem das Vor- 
bereiten der streifenformigen Abschnitte (13, 14) 
durch Einwirkungen erfolgt, die sequentiell an we- 
nigstens einem fortlaufenden streifenformigen Ele- 
ment (2a) ausgefuhrt werden, in die die fadenfdrmi- 
gen Elemente (15) in der Schicht des Rohelasto- 
mermaterials (18) eingeschlossen sind, wobei der 
Schritt der Bildung von Bereichen mit gesteigerter 
Breite an dem fortlaufenden streifenformigen Ele- 
ment (2a) ausgefuhrt wird, ehe die Schneidaktion 
ausgefuhrt wird. 

9. Verfahren zur Herstellung eines Karkassenaufbaus 
fur Kraftfahrzeugreifen nach Anspruch 1 , bei wel- 
chem das Ausbilden wenigstens eines primaren 
Abschnitts (4a) einer jeden ringfdrmlgen Verstar- 
kungsstruktur (4) die Schritte aufweist: 

Ablegen wenigstens eines ersten langge- 
streckten Elements in konzentrischen Windun- 
gen (23a) zur Bildung eines ersten in Umf angs- 
richtung nicht dehnbaren ringformigen Einsat- 
zes (23) im Wesentlichen in Form eines Rings, 
Ausbilden wenigstens eines Fti list off korpers 
(25) aus Rohelastomermaterial und 
Verbinden des Fullstoff korpers (25) mit dem er- 
sten, in Umfangsrichtung nicht dehnbaren ring- 
formigen Einsatz (23). 

10. Verfahren nach Anspruch 9, bei welchem das erste 
langgestreckte Element vorzugsweise direkt an 
den Endlaschen (19a) der zu der ersten Reihe ge- 
horenden streifenformigen Abschnitte (13) ange- 
legt wird, um den ersten ringformigen Einsatz (23) 
direkt in Kontakt mit den streifenformigen Abschnit- 
ten selbst auszubilden. 



11. Verfahren nach Anspruch 9, bei welchem der Full- 
stoffkorper (25) dadurch ausgebildet werden kann, 
dass ein fortlaufender Streifen aus elastomerem 
Material direkt an dem ersten ringformigen Einsatz 

5 (23) angelegt wird, der vorher an die Endlaschen 
(19a) der zu der ersten Reihe gehorenden streifen- 
formigen Abschnitte (13) angelegt wurde. 

12. Verfahren nach Anspruch 9, bei welchem das erste 
10 langgestreckte Element in einem Ausformsitz ab- 

gelegt wird, der in einem Formhohlraum (26) aus- 
gebildet ist, in welchem der Fullstoffkorper (25) an- 
schiieBend geblldet wird, so dass ein Verbinden des 
Fullstoffkorpers (25) mit dem ersten ringformigen 
15 Einsatz (23) gleichzeitig mit der Bildung des Full- 
stoffkorpers selbst ausgefuhrt wird. 

13. Verfahren nach Anspruch 9, bei welchem der Ver- 
bindungsschritt ausgefuhrt wird, indem der erste 

20 Fullstoffkorper (25) an den ersten ringformigen Ein- 
satz (23) angelegt wird, der vorher an die Endla- 
schen (1 9a) der zu der ersten Reihe gehorenden 
Abschnitte (13) angelegt wurde. 

25 14. Verfahren nach Anspruch 9, bei welchem die Aus- 
bildung des primaren Abschnitts (4a) der ringformi- 
gen Verstarkungsstruktur (4) weiterhin die Schritte 
aufweist: 

30 - Ablegen wenigstens eines zweiten langge- 
streckten Elements In konzentrischen Windun- 
gen (24a) zur Bildung eines zweiten in Um- 
fangsrichtung nicht dehnbaren ringformigen 
Einsatzes (24), der im Wesentlichen die Form 
35 eines Rings hat und 

- Verbinden des zweiten ringformigen Einsatzes 
(24) mit dem Fullstoffkorper (25) auf der bezug- 
lich des ersten ringfdrmigen Einsatzes (23) ge- 
genuberliegenden Seite. 

40 

15. Verfahren nach Anspruch 2, bei welchem die Aus- 
bildung des zusatzlichen Abschnitts (24) einer je- 
den ringformigen Verstarkungsstruktur den Schritt 
aufweist, wenigstens ein zweites langgestrecktes 
Element in konzentrischen Windungen (24a) zur 
Bildung eines zweiten in Umfangsrichtung nicht 
dehnbaren ringfdrmigen Einsatzes (24) im Wesent- 
lichen in der Form eines Rings abzuiegen. 

16. Verfahren nach Anspruch 15, bei welchem das 
zweite langgestreckte Element direkt an dem Kar- 
kassenaufbau (2) wahrend des Ausbildungsschritts 
des toroidformigen Tragers (11) abgelegt wird. 

55 17. KarkassenaufbaufurFahrzeugradreifen 

- mit wenigstens einer Karkassenlage (3), die 
aus strelfenf&rmigen Abschnttten (13, 14) ge- 
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bildet ist, von denen jeder sich in einer im We- 
sentlichen U-formigen Form erstreckt und we- 
nigstens zwel fadenartige Elemente (15) hat, 
die in Langsrichtung parallel zueinanderange- 
ordnet und vorzugswelse wenigstens teilweise 
mit einer Schieht aus Rohelastomermaterial 
(18) Qberzogen sind, 

- mit einem Paar von ringformigen Verstarkungs- 
strukturen (4), von denen jede nahe an einem 
entsprechenden inneren Umfangsrand der 
Karkassenlage (3) angreift, 

dadurch gekennzeichnet, das* jede Karkassen- 
lage (3) 

- eine erste und eine zwelte Reihe von streifen- 
formigen Abschnitten (13, 14), die in einer ge- 
genseltig abwechseinden Folge langs der Um- 
fangserstreckung des Karkassenaufbaus (2) 
angeordnet sind, und 

- jede der ringformigen Verstarkungsstrukturen 
(4) wenigstens einen primaren Abschnitt (4a) 
aufweist, der eine den Endlaschen (1 9a) der zu 
der ersten Reihe (13) gehorenden Abschnitte 
zugewandte axial innere Seite und eine axial 
auBere Seite aufweist, die den Endlaschen 
(20a) der zu der zweiten Reihe (14) gehoren- 
den Abschnitte zugewandt ist. 

18. Karkassenautbau nach Anspruch 17, bei welchem 
jede der ringformigen Verstarkungsstrukturen (4) 
weiterhin wenigstens einen zusatzlichen Abschnitt 
(24) aufweist, der an den Endlaschen (20a) der zu 
der ersten Reihe (14) gehorenden streifenformigen 
Abschnitte auf der beziiglich des primaren Ab- 
schnitts (4a) der Ringstruktur selbst gegenuberlie- 
genden Seite angeordnet ist. 

19. Karkassenautbau nach Anspruch 17, bei welchem 
jeder der streifenfGrmigen Abschnitte (13, 14) zwei 
Seitenteile (19, 20), die sich im Wesentlichen in 
Richtung der geometrischen Drehachse des Kar- 
kassenaufbaus in gegenseitig beabstandeten Posi- 
tionen in Axialrichtung erstrecken, und einen Kro- 
nenteil (21 , 22) aufweist, der sich In einer radial au- 
Geren Position zwischen den Seitenteilen (19, 20) 
erstreckt, wobei die zu den Abschnitten (13,14) der 
ersten und zweiten Reihe gehorenden Kronenteile 
(21 , 22) in einer Beziehung Seite an Seite langs der 
Umfangserstreckung des Karkassenaufbaus (2) 
angeordnet sind. 

20. Karkassenautbau nach Anspruch 19, bei welchem 
die Seitenteile (19) eines jeden zu der ersten Reihe 
gehorenden streifenformigen Abschnltts (13) je- 
weiis teilweise mit einem Seitenteil (20) wenigstens 
eines zu der zweiten Reihe gehorenden angrenzen- 
den streifenformigen Abschnitts (14) auf einer 



Strecke zwischen einem radial auBeren Rand (25a) 
des primaren Abschnitts (4a) der ringformigen Ver- 
starkungsstruktur (4) und einem Ubergangsbereich 
zwischen den Seitenteilen (19, 20) und den Kronen- 
5 teilen (21 , 22) abgedeckt sind. 

21. Karkassenautbau nach Anspruch 20, bei welchem 
das Abdecken der Seitenteile (19) eines jeden zu 
der ersten Reihe geh6renden streifenformigen Ab- 
10 schnitts (13) ausgehend von einem Maximalwert 
nahe an dem auBeren Umfangsrand (25a) des pri- 
maren Abschnitts (4a) einer jeden ringformigen 
Verstarkungsstruktur (4) bis auf einen Nullwert an 
den Ubergangsbereichen zwischen den Seltentel- 
15 len (19, 20) und den Kronenteilen (21, 22) fort- 
schreitend abnimmt. 



22. Karkassenautbau nach Anspruch 17, bei welchem 
die Seitenteile (19, 20) der streifenformigen Ab- 

20 schnitte (13, 14) radial zu der geometrischen Dreh- 
achse des Karkassenaufbaus (2) hin konvergieren. 

23. Karkassenautbau nach Anspruch 17, bei welchem 
die zu der ersten oder zweiten Reihe gehorenden 

25 einzelnen streifenformigen Abschnitte (13, 14) je- 
weils in Ubereinstimmung mit einer Umfangsvertei- 
lungs-Teilung angeordnet sind, die einem Mehrfa- 
chen der Breite der streifenformigen Abschnitte 
selbst entspricht. 

30 

24. Karkassenautbau nach Anspruch 17, bei welchem 
jeder streifenfdrmige Abschnitt (13, 14) Bereiche 
mit erhohter Breite in der Nahe des inneren Um- 
fangsrandes des Karkassenaufbaus (2) hat. 

35 

25. Karkassenautbau nach Anspruch 24, bei welchem 
die in jeden streifenformigen Abschnitt (13, 14) ein- 
geschlossenen fadenartigen Elemente (15) an den 
Bereichen mit erhohter Breite gegenseitig einen 

40 Abstand haben. 

26. Karkassenautbau nach Anspruch 17, bei welchem 
jeder der streifenformigen Abschnitte (13, 14) eine 
Breite zwischen 3 und 15 mm hat. 



45 

27. Karkassenautbau nach Anspruch 17, bei welchem 
jeder der strelfenf6rmigen Abschnitte (13, 14) drei 
bis acht fadenartige Elemente (15) aufweist. 

so 28. Karkassenautbau nach Anspruch 1 7, bei welchem 
die fadenartigen Elemente (15) in den jeweiligen 
streifenformigen Abschnitten (1 3, 14) mit einem ge- 
genseitigen Abstand zwischen den Mitten von nicht 
weniger als dem 1 ,5-f achen des Durchmessers der 

55 fadenformigen Elemente selbst angeordnet sind. 

29. Karkassenautbau fur Fahrzeugradreifen nach An- 
spruch 17, bei welchem der primSre Abschnitt (4a) 
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einer jeden der nicht dehnbaren ringformigen Struk- 
turen (4) 

einen ersten in Umfangsrichtung nicht dehnba- 
ren ringformigen Einsatz (23), der im Wesent- 
lichen in der Form eines Rings koaxial zu dem 
Karkassenaufbau (2) und nahe dem inneren 
Umfangsrand der Karkassenlage (3) angeord- 
net ist, wobei der erste Ringeinsatz (23) aus 
wenigstens einem langgestreckten Element 
besteht, das sich in konzentrischen Windungen 
(23a) erstreckt, und 
- einen Fullstoffkorper (25) aus elastomerem 
Material aufweist, der fur die Verankerung eine 
mit dem ersten ringformigen Einsatz (23) ver- 
bundene Seite hat. 

30. Karkassenaufbau nach Anspruch 19, bei welchem 
jede der ringformigen Verstarkungsstrukturen (4) 
weiterhin wenigstens einen zweiten in Umfangs- 
richtung nicht dehnbaren ringformigen Einsatz (24) 
im Wesentlichen in Form eines Rings aufweist, der 
aus wenigstens einem langgestreckten Element 
hergestellt 1st, das sich in konzentrischen Windun- 
gen (23a) erstreckt und koaxial zu dem Karkassen- 
aufbau (2) an einer Stelle in einer axialen Seite-an- 
Seite-Beziehung mit dem Fullstoffkorper (25) und 
seitlich gegenuber dem ersten ringformigen Einsatz 
(23) angeordnet ist. 

31. Karkassenaufbau nach Anspruch 30, bei welchem 
der zweite ringformige Einsatz (24) Teil eines zu- 
satzlichen Abschnitts der Verstarkungsstrukur (4) 
ist, die an den Endlaschen (20a) der zu der ersten 
Reihe gehorenden streifenfdrrnigen Laschen (14) 
auf derbezuglich des primaren Abschnitts (4a) der 
ringformigen Struktur gegenuberliegenden Serte 
angeordnet ist. 

32. Karkassenaufbau nach Anspruch 30, bei welchem 
der zweite in Umfangsrichtung nicht dehnbare ring- 
formige Einsatz (24) eine radiale Erstreckung hat, 
die nicht groBer ist als die radiale Erstreckung des 
ersten in Umfangsrichtung nicht dehnbaren ringfor- 
migen Einsatzes (23). 

33. Karkassenaufbau nach Anspruch 29, bei welchem 
der Fullkorper (25) aus elastomerem Material bei 
23°C eine Shore D-Harte zwischen 48° und 55° hat. 



Revendications 



1 . Precede de fabrication d'une structure de carcasse 
pour pneus de vehicuie a moteur, caracterise en 
ce qu'il comprend les etapes consistant a : 



prenant chacune des elements de type fil (15) 
longitudinaux et paralleles, au moins partielle- 
ment revetus d'au molns une couche de mate- 
riau elastomere brut (18) ; 
5 deposer une premiere serie desdites sections 

en bande (13) sur un support toroidal (11), cha- 
cune d'entre elles s'etendant en une configura- 
tion sensiblement en U autour du contour de 
section transversale du support toroidal lui-me- 
10 me et repartles circonferentiellement avec un 

pas circonferentiel correspondant a un multiple 
de la largeur des sections en bande (13, 14) ; 
appliquer au moins des parties primaires (4a) 
de structures de renforcement annulaires (4) 
75 centre des pattes d'extremite (19a) desdites 

sections en bande (13) appartenant a la pre- 
miere serie, en des positions axialement oppo- 
sees par rapport a un plan equatorial du tam- 
bour de support (11) ; 
20 deposer sur le support toroidal (11) au moins 

une deuxieme serie desdites sections en ban- 
de (14) s'etendant chacune en une conforma- 
tion en U autour du contour de section trans- 
versale du support toroidal (11). entre deux 
25 sections consecutives (13) de la premiere se- 

rie, chacune des sections (14) de la deuxieme 
serie comportant des pattes d'extremite (20a) 
qui chevauchent les parties primaires respecti- 
ves (4a) des structures de renforcement annu- 
ls laires (4) en une position axialement opposee 
par rapport aux pattes d'extremite (19a) des 
sections de la premiere serie (19). 

2. Precede selon la revendication 1 , comprenant en 
35 outre I'etape consistant a appliquer des parties sup- 

plementaires (24) des structures de renforcement 
annulaires (4) contre les pattes d'extremite (20a) 
des sections en bande ( 1 4) appartenant a la deuxie- 
me serie, de sorte que chacune desdites pattes 
40 d'extremite (20a) est enfermee entre la partie pri- 
maire (4a) et la partie supplemental (24) de la 
structure de renforcement annulaire (4) respective. 

3. Procede selon la revendication 1 , dans lequel cha- 
45 cune des sections en bande (13, 14) des premiere 

et deuxieme series est deposee de facon a former 
deux parties laterales (19, 20) qui s'etendent sen- 
siblement dans la direction d'un axe de rotation geo- 
metrique du support toroidal (11) en des positions 

so mutuellement espacees dans une direction axiale, 
et une partie de sommet (21 , 22) s'etendant en une 
position radialement exterieure entre les parties la- 
terales (1 9, 20), les parties de sommet (21 , 22) de 
chaque section en bande (13, 14) etant disposees 

55 consecutivement cdte a c&te \e long de I'etendue 
circonferentielle du support toroidal (11). 



preparer des sections en bande (13, 14) com- 4. Procede selon la revendication 3, dans lequel les 
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parties laterales (19) de chaque section en bande 
(13) appartenant a la premiere serle sont chacune 
partieliement couverte par une partie laterale (20) 
d'au moins une section circonferentiellement con- 
secutive (1 4) appartenant a la deuxieme serie, a un 
niveau compris entre un bord radialement exterieur 
(25a) de la partie primaire (4a) de la structure de 
renforcement annulaire et une region de transition 
entre lesdites parties laterales (19, 20) et lesdrtes 
parties de sommet (21 , 22). 

Procede selon la revendication 4, dans lequei la 
couverture des parties laterales (19) de chaque 
section en bande (1 3) appartenant a la premiere se« 
rie diminue progressivement en partant d'une va- 
leur maximale pres du bord circonferentiel exterieur 
(25a) de la partie primaire (4a) de chaque structure 
de rentorcement annulaire (4) jusqu'a une valeur 
nulle au niveau des regions de transition entre les- 
dites parties laterales (1 9. 20) et lesdrtes parties de 
sommet (21 , 22). 

Procede selon la revendication 1, dans lequei les 
parties laterales (19, 20) desdites sections en ban- 
de (13, 1 4) convergent radialement vers I'axe de ro- 
tation geometrique du support toroidal (11). 

Procede selon la revendication 1 , comprenant en 
outre une etape consistant a definir des regions de 
largeur augmentee pres des bords circonferentiels 
interieurs de la structure de carcasse (2). 

I. Procede selon la revendication 7, dans lequei la 
preparation desdites sections en bande (13,14) est 
realisee au moyen d'actions de decoupage qui sont 
executees sequentiellement sur au moins un ele- 
ment continu en bande (2a) en incorporant lesdits 
elements de type f ii (1 5) dans ladite couche de ma- 
teriau elastomere brut (1 8), ladite etape consistent 
a definir des regions de largeur augmentee etant 
executee sur l'6iement continu en bande (2a) avant 
de realiser Taction de decoupage. 

9 Procede de fabrication d'une structure de carcasse 
pour pneus de vehlcule a moteur selon la revendi- 
cation 1, dans lequei I'achevement de ladite au 
moins une partie primaire (4a) de chaque structure 
de renforcement annulaire (4) comprend les etapes 
consistant a : 

deposer au moins un premier element allonge 
en spires concentriques (23a) pour former un 
premier insert annulaire circonferentiellement 
inextensible (23) sensiblement en forme 
d'anneau ; 

former au moins un corps de remplissage (25) 
en materiau elastomere brut ; 
assembler le corps de remplissage (25) au pre- 



mier insert annulaire circonferentiellement 
inextensible (23). 

10 Procede selon la revendication 9 t dans lequei le 
premier element allonge est de preference depose 
directement contre les pattes d'extremite (1 9a) des 
sections en bande (13) appartenant a la premiere 
serie, pour former le premier insert annulaire (23) 
directement au contact des sections en bande. 



11 Procede selon la revendication 9, dans lequei ledit 
corps de remplissage (25) peut etre forme en de- 
posant une bande continue de materiau elastomere 
directement contre le premier insert annulaire (23) 

15 prealabiement applique aux pattes d'extremite 
(19a) des sections en bande (13) appartenant a la 
premiere serle. 

12 Procede selon la revendication 9, dans lequei le 
20 premier element allonge est depose dans un siege 

de formation def ini dans une cavlte de moulage (26) 
dans laquelle est ensuite forme le corps de remplis- 
sage (25), de sorte que I'assemblage dudit corps 
de remplissage (25) audit premier insert annulaire 
25 (23) est effectue simultanement a la formation du 
corps de remplissage lul-meme. 

13 Procede selon la revendication 9, dans lequei ladite 
" etape d'assemblage est executee en appli quant le 
so corps de remplissage (25) contre le premier insert 
annulaire (23) prealabiement applique aux pattes 
d'extremite (19a) des sections (13) appartenant a 
la premiere serie. 
35 14 Procede selon la revendication 9, dans lequei lafor- 
mation de ladite partie primaire (4a) de la structure 
de renforcement annulaire (4) comprend en outre 
les etapes consistant a : 

40 deposer au moins un deuxieme element allon- 

ge en spires concentriques (24a) pour former 
un deuxieme insert annulaire circonferentielle- 
ment inextensible (24) sensiblement en forme 
d'anneau ; 

45 assembler ledit deuxieme insert annulaire (24) 

au corps de remplissage (25), sur le cote oppo- 
se par rapport au premier insert annulaire (23). 

1 5 Procede selon la revendication 2, dans lequei la f or- 
50 mation de ladite partie supplemental (24) de cha- 
que structure de renforcement annulaire comprend 
l-etape consistant a deposer au moins un deuxieme 
element allonge en spires concentriques (24a) pour 
former un deuxieme insert annulaire circonferen- 
55 tiellement inextensible (24) sensiblement en forme 
d'anneau. 

16. Procede selon la revendication 15, dans lequei ledit 
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deuxieme element allonge est depos6 directement 
contre la structure de carcasse (2) pendant I'etape 
de formation du support toroidal (11). 

17. Structure de carcasse pour pneus de roues de ve- * 
hicule, comprenant : 

au moins une nappe de carcasse (3) constitute 
de sections en bande (13, 14), chacune d'entre 
elles s'etendant en une conformation sensible- io 
ment en U et comprenant au moins deux ele- 
ments de type fil (15) agences iongitudinale- 
ment, parallelement entre eux, et de preference 
au moins partiellement revetus d'une couche 
de materiau elastomere brut (18), et 15 
une paire de structures de renforcement annu- 
laires (4), chacun engagee pres d'un bord cir- 
conferentiel interieur respectif de la nappe de 
carcasse (3), caracterisee en ce que ladite 
nappe de carcasse (3) comprend : 20 

une premiere et une deuxieme serie de 
sections en bande (13, 14) agencees en 
une sequence mutuellement atternee le 
long de Tetendue circonferentielle de la 25 
structure de carcasse (2), 
chacune desdites structures de renforce- 
ment annulaires (4) comprenant au moins 
une partie primaire (4a) ayant un cote axia- 
lement interieur tourne vers les pattes d'ex- 30 
ttemite (19a) des sections appartenant a la 
premiere sene (13) et un cdte axialement 
exterieur tourne vers les pattes d'extremite 
(20a) des sections appartenant a la 
deuxieme s6rie (1 4). 35 

18. Structure de carcasse selon la revendication 17, 
dans laquelle chacune desdites structures de ren- 
forcement annulaires (4) comprend en outre au 
moins une partie supplemental (24) placee contre *o 
les pattes d'extremite (20a) des sections en bande 
appartenant a la deuxieme serie (14), du cote op- 
pose par rapport a la partie primaire (4a) de la struc- 
ture annulaire. 

19. Structure de carcasse selon la revendication 17, 
dans laquelle chacune desdites sections en bande 
(13, 14) comporte deux parties laterales (19, 20) 
s'etendant senslblement dans la direction de I'axe 

de rotation geometrique de ladite structure de car- so 
casse en des positions mutuellement espacees 
dans une direction axiale, et une partie de sommet 
(21 , 22) s'etendant en une position radialement ex- 
teneure entre les parties laterales (19, 20), les par- 
ties de sommet (21 , 22) appartenant aux sections 55 
des premiere et deuxieme series (1 3, 1 4) etant res- 
pectivement agencees cote a c6te le long de I'eten- 
due circonferentielle de la structure de carcasse (2). 



20. Structure de carcasse selon la revendication 19, 
dans laquelle les parties laterales (19) de chaque 
section en bande (13) appartenant a la p remiere se- 
rie sont chacune partiellement couverte par une 
partie laterale (20) d'au moins une section en bande 
adjacente (14) appartenant a ia deuxieme serie, a 
un niveau compris entre un bord radialement exte- 
rieur (25a) de la partie primaire (4a) de la structure 
de renforcement annulaire (4) et une region de tran- 
sition entre lesdites parties laterales (1 9, 20) et les- 
dites parties de sommet (21 , 22). 

21. Structure de carcasse selon la revendication 20, 
dans laquelle la couverture des parties laterales 
(19) de chaque section en bande (13) appartenant 
a la premiere s6rie diminue progress ivement en 
partant d'une valeur maximale pres du bord circon- 
ferentiel exterieur (25a) de la partie primaire (4a) de 
chaque structure de renforcement annulaire (4) jus- 
qu'a une valeur nulle au niveau des regions de tran- 
sition entre lesdites parties laterales (19, 20) et les- 
dites parties de sommet (21 , 22). 

22. Structure de carcasse selon la revendication 17, 
dans laquelle les parties laterales (19, 20) desdites 
sections en bande (13, 14) convergent radialement 
vers I'axe de rotation geometrique de la structure 
de carcasse (2). 

23. Structure de carcasse selon la revendication 17, 
dans laquelle les sections en bande individuelles 
(13, 14) appartenant respectivement a Tune desdi- 
tes premiere et deuxieme series sont placees avec 
un pas de distribution circonferentiel correspondant 
a un multiple de la largeur des sections en bande. 

24. Structure de carcasse selon la revendication 17, 
dans laquelle chaque section en bande (13, 14) 
comporte des regions de largeur augmentee pres 
des bords circonterentiels interieurs de la structure 
de carcasse (2). 

25. Structure de carcasse selon la revendication 24, 
dans laquelle les elements de type fil (15) inclus 
dans chaque section en bande (13, 14) sont mu- 
tuellement espaces au niveau desdites regions de 
largeur augmentee. 

26. Structure de carcasse selon la revendication 17, 
dans laquelle chacune desdites sections en bande 
(13, 14) a une largeur comprise entre 3 et 15 mm. 

27. Structure de carcasse selon la revendication 17, 
dans laquelle chacune desdites sections en bande 
(13, 14) comprend de trois a huit elements de type 
fil (15). 

28. Structure de carcasse selon la revendication 17, 
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dans laquelle iesdits etements de type fil (15) sont 
disposes dans les sections en bande respectives 
(13, 14) avec une distance mutuelie entre centres 
superieure ou egale a 1 ,5 fois le diametre des ele- 
ments de type fil. 5 

29. Structure de carcasse pour pneus de roues de ve- 
hicule selon la revendication 17, dans laquelle la 
partie primaire (4a) de chacune desdites structures 
annulaires inextensibles (4) comprend : 1( > 

un premier insert annulaire circonferentielle- 
ment inextensible (23) sensiblement en forme 
d'anneau dispose coaxlalement avec la struc- 
ture de carcasse (2) et pres d'un bond clrconfe- w 
rentiel interieur de la nappe de carcasse (3), le- 
dit premier insert annulaire (23) etant constitue 
d'au moins un element allonge s'etendant en 
spires concentriques (23a); 

un corps de remplissage (25) en materiau elas- 20 
tomere ayant un cote relie au premier insert an- 
nulaire (23) pour realiser un ancrage. 

30. Structure de carcasse selon la revendication 19, 
dans laquelle chacune desdites structures de ren- 25 
forcement annulaires (4) comprend en outre au 
moins un deuxieme insert annulaire circonferentiel- 
lement inextensible (24) sensiblement en forme 
d'anneau, constitue d'au moins un element allonge 
s'etendant en spires concentriques (23a) et dispose 30 
coaxialement avec la structure de carcasse (2) en 
une position axialement c6te a c6te avec le corps 

de remplissage (26) et lateralement opposee au 
premier insert annulaire (23). 

35 

31 . Structure de carcasse selon la revendication 30, 
dans laquelle ledit deuxieme insert annulaire (24) 
fait partie d'une partie supplemental^ de ladrte 
structure de renforcement (4) disposee contre les 
pattes d'extremite (20a) des sections en bande (1 4) *o 
appartenant a la deuxieme serie, du cote oppose 
par rapport a la partie primaire (4a) de la structure 
annulaire. 



45 



32. Structure de carcasse selon la revendication 30, 
dans laquelle ledit deuxieme insert annulaire cir- 
conferentiellement inextensible (24) a une etendue 
radiale plus grande que I'etendue radiale du pre- 
mier insert annulaire circonferentiellement inexten- 
sible (23). 

33. Structure de carcasse selon la revendication 29, 
dans laquelle ledit corps de remplissage (25) en 
materiau elastomere a une durete comprise entre 
48° et 55° Shore D a 23° C. 55 
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